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INTRoDuCTIoN
Herbarium is an integral part of research on plant diversity. A specimen stored in a herbarium is an archive document, which proves species distribution in a certain territory and habitat at a certain time. The survey of herbarium data reveals species new to particular territories or science (AndriušAitytė & Jukonienė, 2000; BeBBer et al., 2010; ellis & Harrington, 2009 ); adjust species ranges and tendencies of distribution (Woods et al., 2005; loiselle et al., 2008; Vigalondo et al., 2016) . Along with the scientific advances, recently, the specimens have become a subject for biochemical and genetic studies (Cozzolino et al., 2007; Herpin, 1997; nielsen et al., 2017) . The current use of herbaria follows scientific advances and social priorities (Besnard et al., 2018) . Despite herbaria are gold mine of information in plant studies, due to various reasons, especially inadequate funding, natural history collections for years remain inaccessible to researchers or are being closed (Funk, 2004) .
Since the late 20th century, herbarium data on bryophytes in Lithuania have been used for the assessment of bryophyte diversity and distribution patterns, checking of rare species localities, evaluation of population changes and compiling protected species lists (AndriušAitytė & Jukonienė, 2000; Jukonienė, 2003 Jukonienė, , 2007 söderström, 1996 , 1998 söderström et al., 2002) . The analyses were based on the data from the Herbaria of Vilnius university (WI) and the Institute of Botany (BILAS), collected by local researchers. Due to historical conditions, some areas of the present territory of Lithuania at the beginning of the 20 th century were investigated by the researchers from other countries. In 1919 In -1939 10. 2478/botlit-2019-0005 Vilnius Region functioned as part of Poland. For the development of education and science, Polish government reopened Vilnius university at the end of August 1919 and named it Stephen Batory university (uniwersytet Stefana Batorego). The task of the university was to organize studies in Vilnius Region, to prepare educated generation, which should restore economics and agriculture in the territory. For nature studies, the Department of Mathematics and Nature was established. Its stuff, like in all European universities, investigated biodiversity, structure of different ecosystems, etc. However, the economic difficulties of the state and insufficient financing caused slow development of investigations on huge ecosystems such as mires, which requires significant human resources. To achieve greater results, special projects with the specialists from Poland scientific institutions were initiated. So, in 1933 So, in -1937 , a project started, which enhanced the studies on peatlands in the northeastern part of Poland, i.e. also Vilnius Region. It was performed in collaboration with the scientists from the State Institute of Geology in Warsaw and the researchers from the Department of Minerology and Petrography of the university of Stephen Batory. The project was supported by the Polish National Fund of Culture (köHler, 2003 ; the archive data LCSA, f. 175). The research was in accordance with the general trends in peatland research and assimilation in Europe. The growth of peat manufacturing industry in Europe started in the second half of the 19th century and it became widespread by the second half of the 20th century (gerding et al., 2015) . The main aim of wetland studies was to clarify prevalence of peat bogs and their occurrence conditions in order to use peat in the construction of houses, fertilization of the fields, for storage of products, etc. Besides peatland studies in Vilnius Region, from the beginning till the middle of the 20th century, wetlands were also widely explored habitats in other parts of Lithuania. Peatlands of Klaipėda Region, which belonged to Germany from the middle of the 19 th century till 1923, were investigated by German botanists C.A. Weber, H. Reimers and K. Hueck. Lithuanian botanists under supervision of K. Brundza performed studies in Kamanos and Šepeta mire complexes. The data obtained during the investigations of German and Lithuanian botanists were presented in exhaustive monographs (WeBer, 1902; reimers & HueCk, 1929; Brundza, 1937 Brundza, , 1940 . Though studies on vegetation of peatlands in Vilnius Region have not been presented in detail in the publications, it is known that during the research a large herbarium has been collected. staCH (1938) has confirmed that one of the main researchers of the project Irena Dąbkowska has submitted 425 plant specimens from peatlands in Vilnius region to the Physiographic Museum of the Polish Academy of Agriculture (PAA). P. Köhler (2003) has noted that in 1936 I. Dąbkowska submitted to the museum 500 specimens of bryophytes from Vilnius Region and that now part of this collection belongs to the Herbarium of W. Szafer Institute of Botany, Polish Academy of Sciences (KRAM). So far, neither the collection of vascular plants nor of bryophytes have been explored to evaluate plant diversity and distribution patterns in Lithuania till now.
I. Dąbkowska's bryophyte collection from Vilnius Region was analysed by Zygmunt Czubiński in 1947, who stated that it consisted of 80 moss, 21 Sphagnum and five liverwort species from the wetlands of Vilnius and Navahrudak provinces. His preliminary review shows that this historical material can provide valuable information on bryophyte diversity and be significant for the evaluation of landscape changes in bryoflora of Lithuania. This was our main challenge, when we started exploring I. Dąbkowska's bryophyte collection at KRAM Herbarium in 2016.
MATERIALS AND METHoDS
At the KRAM Herbarium, we studied over 1000 bryophyte specimens from the localities that during the period of the collection belonged to Švenčionys and Vilnius-Trakai counties. A total of 868 specimens were selected for the analysis.
Currently, the territories of Švenčionys and Vilnius-Trakai counties belong to Lithuania and Belarus. By using historical maps (mapster, 2012), we ascertained, which locality belongs to the present territory of Lithuania. In the case when several localities had the same name, other indications (date of collection, rivers, lakes, etc.) on the labels were used. The localities that currently belong to Belarus were excluded from the analysis. The exception was the territories occurring near the boundary of Lithuania -Romanishki, Rudnia, Sharkaûshchyna (Szarkovszczyzna) (near the River Struna). Indication of these territories on the labels means that the specimens could be collected both in Lithuania and Belarus.
Before our revisions, over 600 specimens were identified by Polish researchers, registered and deposited at the KRAM Herbarium. on the labels of unidentified specimens, the locality, habitat, date of the collection and the collector were indicated (sometimes only the locality). After the determination, the specimens were split and, besides the KRAM, inserted also into the Herbarium of the Institute of Botany, Nature Research Centre, Vilnius (BILAS).
For the current view of the mires, aerial images 2016 from Hnit-BaltiC (2001 -2019 were used.
Moss species names follow Hill et al. (2006) (except the genus Niphotrichum, species names of which are provided according to oCHyra et al. (2003)), those of liverworts -söderström et al. (2016) .
Protected bryophyte species were provided according to the list approved by the Minister of Environment of Lithuania (lietuVos aplinkos ministras, 2018).
Locality names are provided according to state languages of the countries to which they belong (Lithuanian or Belarus (Latin spelling)).
The biographical data of Polish researchers were taken from special biographical papers (köH-ler, 2003; CelińSki, 1968) , digital resources (iPSB, 2014), Lithuanian Central State Archive (LCSA f. 175). We also used information from personal discussions with Polish bryologist Professor R. ochyra. To justify and explain the compilation of the bryophyte collection from Vilnius Region in the KRAM, we used original publications of collectors and identifiers (dąbkowSkA, 1937 (dąbkowSkA, , 1938 CzubińSki 1947; CzubińSki & ŚwitAlSkA, 1937) .
RESuLTS

Collectors and Identifiers
The studied material was collected in 1936-1940 ( Fig. 1) . Most specimens were collected by I. Dąbkowska (Table 1) . Part of the material (about 30%) was collected by E. Kulikowska and I. Rejment in 1938. only one third of the specimens were determined by their collectors. Nearly 20% of the material was determined by Z. Czubiński (Table 1) . Among those who identified the collections, we found also the name of H. Świtalska. Part of the collection (254) was not identified.
the sites and habitats investigated
The studied material was collected from 44 localities in the present territory of Lithuania and from three localities that currently occur in Belarus, but are very close to the border of Lithuania (Fig. 2 , Table 2).
The data on bryophyte diversity from the territories are different. From nearly half of the localities less than 10 specimens were collected. The largest number of the specimens was collected near Svirkiškė and Sharkaûshchyna. The territories with the highest number of bryophyte species were in accordance with those, where the collected number of the specimens was the largest -Svirkiškės and Sharkaûshchyna ( Table 2) .
The habitat was indicated on 70% of the specimen labels. Half of the specimens were collected in transitional mires, the other half -quite evenly in bog and fens. other habitats (mixed forests, dry pine forests) made a small part of the collection (Fig. 3) . bryophyte diversity A total of 113 species were ascertained from eastern Lithuania (Table 3) , of these only five liverwort species (Calypogeia trichomanis, Fuscocephaloziopsis connivens, Marchantia polymorpha, Mesoptychia rutheana and Mylia anomala). The species Sphagnum magellanicum (64 specimens), Polytrichum strictum (45), Calliergonella cuspidata (38), Sphagnum capillifolium (35), Sphagnum fuscum (33), Aulacomnium palustre (29 specimens), Hamatocaulis vernicosus (28) and Bryum pseudotriquetrum (25) were presented most abundantly.
After the revision of 614 specimens identified previously, 94 bryophyte species were revealed; 542 previous assignments of the species were confirmed, 72 of the specimens were re-determined. The result of re-determinations -two bryophyte species new to Lithuania: Palustriella decipiens (two localities) and Polytrichum swartzii (one locality).
Among the specimens that were without determination, 72 species were ascertained; of these, 41 species were the same as among the revised specimens, 31 species were new. 
anthropogenic activity
The comparison of historical and recent maps revealed that nearly half of the mires investigated in 1934-1940 have been disturbed (Fig. 2) . on the other hand, some of the studied peatlands have been included into the protected territories: the Girutiškis Strict Nature Reserve (Balinis, Petrežeris, Verlinas), the Baltasamanė Telmological Reserve (Akolionėja), the Perūnas Telmological Reserve (Acintas and Perūnas).
The studied material covered the data on distribu- The only indicated locality of Mesoptychia rutheana ascertained in the fens near Svirkiškė has been disturbed. Also most habitats of Meesia triquetra and Hamatocaulis vernicosus have been lost (Fig. 4) .
DISCuSSIoN
Historical aspects
First, we would like to discuss biographical-historical links between collectors and identifiers and discrepancies between the literature and herbarium data.
The collector of the main part of bryophyte collection from Vilnius Region currently stored in KRAM was Irena Dąbkowska. She graduated Jagiellonian university in Krakow in 1927, and then continued studies at the Institute of Plant Systematics of the university of Lviv (presently Ivan Franko National university of Lviv. Before starting investigations on the peatlands of Vilnius Region, she had already great experience in peatland studies. In 1930 -1933 , together with Professor Stanisław Kulczyński (1895 -1975 , she investigated the peatlands in the eastern, north-eastern and northern parts of Polesia. In 1932, she defended her doctoral thesis "Zatorfienia dolinne Łany" (Peat cover of the Łań River Valley) and gained the doctoral degree of philosophy of sciences in botany and geology. In 1930-1936, she also collaborated with Professor Bolesław Hryniewiecki from the university of Warsaw, in 1934 Warsaw, in -1938 were investigated. Despite the project was financed by the Polish National Fund of Culture until 1937 , P. Köhler (2003 has indicated that I. Dąbkowska studied peatlands of Vilnius Region also in 1938 (exact region is not provided). The analysis of the herbarium material in the KRAM bryophyte collection also proves that the research of peatlands of Vilnius Region in 1938 was in progress and it continued in later years until 1940. The largest number of specimens from eastern Lithuania was dated back namely to 1938-1940, most of these were not identified. To date, only I. Dąbkowska's bryophyte herbarium collected in 1934 -1937 has been analysed (CzubińSki, 1947 . We found only few specimens collected in the eastern part of Lithuania in 1935 and 1937, because during that time, as it was stated above, mostly peatlands of present Belarus (Novohrudok province, Swir and Koziany environs) were investigated (köH-ler, 2003) .
It is important to note that in 1938, besides I. Dąbkowska, one third of the specimens were collected also by I. Rejment and E. Kulikowska. Irena Rejment (I. Rejment-Grochowska) was a doctoral student at the university of Warsaw in 1936-1939. She studied under the guidance of Professor B. Hryniewiecki, and in 1940 defended doctoral thesis on liverworts in the Silesian Beskids. Later she became a professor at the Institute of Botany of the university of Warsaw (iPSB, 2014 (iPSB, -2019 . She published the first volume of the Liverwort Flora of Poland (dealing with thallose hepatics; reJMent, 1971) and also series of Hepatic Flora in Fresh Water Flora of Poland (podBielkoWski et al., 1986) . Possibly I. Dąbkowska collaborated with I. Rejment during the time spent at the university of Warsaw, working with Prof. B. Hryniewecki. It is interesting to notice that the specimens collected and identified by her from peatlands of Vilnius Region were not only of liverworts; they covered Sphagnum and other mosses. E. Kulikowska (first name unknown) probably was a collaborator of S. Kulczyński in the project of drainage of the Polesia peatlands (R. ochyra personal discussion). However, no data are available about this researcher and we do not know how she was relating to mire research in eastern Lithuania. In 1937 , during the investigations of peatlands in Vilnius Region, I. Dąbkowska headed four research groups (köH-ler, 2003) . It is not excluded that both I. Rejment and E. Kulikowska were members of some of these.
After the revision, we found that only a part of the material was determined by I. Dąbkowska or other collectors. A considerable part of the collection was determined by Z. Czubiński. Some specimens were identified by H. Świtalska, who probably cooperated with botanist Z. Czubiński from the university of Poznan. In 1937, Z. Czubiński and H. Świtalska published common work about bogs in "Wielkopolska" Region (CzubińSki & ŚwitAlSkA, 1937) .
bryophyte diversity and landscape changes
In 1947, Z. Czubiński noticed that the collection from Švenčionys and Vilnius counties collected by I. Dąbkowska was very valuable for the studies on bryoflora of Vilnius Region. All the 27 localities mentioned by Z. Czubiński for Švenčionys and Vilnius counties were also found indicated on the labels of the specimens revised by us. According to Z. Czubiński, the bryophyte collection of I. Dąbkowska consisted of 106 bryophyte species. He characterized most species as widely distributed in mire habitats, meanwhile distinguished several species (Helodium blandowii, Paludella squarrosa, Peudocalliergon trifarium and Pseudocalliergon lycopodioides) as subglacial relicts. Paludella squarrosa and Helodium blandowii were also quite abundantly presented among the specimens studied by us. The specimens of other subglacial relict Pseudacalliegon trifarium were not found in the collection, despite that the specimens of other species collected in the same locality (Žąsinai) and at the same time (3 August 1936) were ascertained. We did not figure out if the specimen of Pseudocalliergon lycopodioides, mentioned by Z. Czubiński, was collected in the present territory of Lithuania. The full list of species from bryophyte collection of I. I. Dąbkowska in Z. Czubiński's analysis was not provided, so we could not make a more detailed comparison with the specimens ascertained during our research, though the number of species in both studies was similar.
I. Dąbkowska herself has not published any research concerning bryophyte diversity in Vilnius Region. Meanwhile, some bryophyte species (Sphagnum fuscum, S. magellanicum, S. warnstorfii, Polytrichum commune, P. strictum, Pleurozium schreberi, etc.) were mentioned in her paper in the localities of Betula nana in Vilnius Region (dąbkowSkA, 1938) .
Besides ascertaining bryophyte diversity in the peatlands of the eastern part of Lithuania, our study also revealed two new to Lithuania bryophyte species Palustriella decipiens (ellis et al., 2019) and Polytrichum swartzii. The main range of both species is in northern regions -boreal-arctic (Palustriella decipiens) and arctic (Polytrichum swartzii) (dierssen, 2001) , new data present knowledge about their distribution in the outskirts of their ranges or outside them.
Another important aspect of the historical herbarium from the eastern part of Lithuania -data on the distribution of some species are essential for the species population status assessment. Mesoptychia rutheana had been known from two localities before these studies, one of which is disturbed (Jukonienė, 2007) . The herbarium material from KRAM provided data on the second disturbed locality of the species. Hamatocaulis vernicosus is quite widely distributed species in the mires of Lithuania (Jukonienė, 2007) . Meanwhile, the studied historical data illustrated how many localities of the species have been lost (Fig. 4) .
The herbarium material on bryophyte diversity in the eastern part of Lithuania collected by I. Dąbkowska alongside with the investigations carried out by J. Pipinys twenty years later (pipinys, 1961) make the basis for assessing the impact of landscape changes on bryological diversity in Lithuania. Nowadays, the peatlands occupy only less than 10% of the landscape and are one of the most threatened ecosystems in the country. Since the beginning of the 20th century, a lot of natural peatlands have been drained and transformed into land suitable for agriculture. The drainage of the wetlands was especially intensive in the 60s of the 20th century. As a result, about 70% of the peatlands have been disturbed or their natural processes have been interrupted (poVilaitis et al., 2011). Polish researchers have investigated mostly transitional mires and fens, which dominate among other Lithuanian peatlands (8% of the Lithuanian area) (taminskas et al., 2011) . Most of these are found in the studied area -the Rivers Dauguva basin and Žeimena sub-basin. As most of the mires are quite small in size, peat extraction in the region is developed less. Meanwhile, a lot of fens and transitional mires have been drained for agricultural purposes. Nowadays, more than 75% of these are affected by drainage and its impact on landscape changes is unquestionable (taminskas et al., 2011) . our study provides similar results -mire habitats in nearly half of the localities studied by Polish botanists currently have been disturbed, mostly drained. So, the collected specimens are witnesses of bryophyte diversity of already disturbed habitats in some territories.
The studied material is also important for the knowledge about bryoflora of particular territories. We found information about bryoflora of some territories to be quite exhaustive. Firstly, the mire complexes near the recently drained Rivers Santaka and Struna should be mentioned. The data from the KRAM Herbarium are the only ones characterizing the vegetation of these lost habitats.
Not all sites investigated 80 years ago have been disturbed; recently some of these have occurred within the protected territories. We revealed 25 species collected by I. Dąbkowska at the sites (Balinis, Petrežeris and Verlinas) recently included into the Girutiškis Strict Nature Reserve.
The value of these provisional data on such territories should not be underestimated. The historical data are a starting point for the investigations on bryoflora of these territories and for monitoring of the population status of rare species (Hamatocaulis vernicosus, Polytrichum swartzii, Sphagnum subnitens).
So, the study of historical material from the eastern part of Lithuania proved to be valuable in various aspects. The importance of providing data on bryophyte diversity in the mires and new bryophyte species of the country is self-evident. Not less important are the data on previously unknown localities of rare species and their recent status showing tendencies to changes in their populations in the context of landscape changes. It is also important to emphasize that the collection possess the only information on bryophyte diversity in the territories with presently totally disturbed mire habitats. Finally, primary data on bryophyte diversity in protected territories make the basis for further monitoring of the population status of species. 
